Objective: To examine factors other than injury severity that are likely to influence functional outcomes after hospitalization for injury. Summary Background Data: This study used data from the National Study on the Costs and Outcomes of Trauma investigation to examine the association between posttraumatic stress disorder (PTSD), depression, and return to work and the development of functional impairments after injury. Method: A total of 2707 surgical inpatients who were representative of 9374 injured patients were recruited from 69 hospitals across the US. PTSD and depression were assessed at 12 months postinjury, as were the following functional outcomes: activities of daily living, health status, and return to usual major activities and work. Regression analyses assessed the associations between PTSD and depression and functional outcomes while adjusting for clinical and demographic characteristics. Results: At 12 months after injury, 20.7% of patients had PTSD and 6.6% had depression. Both disorders were independently associated with significant impairments across all functional outcomes. A dose-response relationship was observed, such that previously working patients with 1 disorder had a 3-fold increased odds of not returning to work 12 months after injury odds ratio ϭ 3.20 95% (95% confidence interval ϭ 2.46, 4.16), and patients with both disorders had a 5-6 fold increased odds of not returning to work after injury odds ratio ϭ 5.57 (95% confidence interval ϭ 2.51, 12.37) when compared with previously working patients without PTSD or depression.
Objective:
To examine factors other than injury severity that are likely to influence functional outcomes after hospitalization for injury. Summary Background Data: This study used data from the National Study on the Costs and Outcomes of Trauma investigation to examine the association between posttraumatic stress disorder (PTSD), depression, and return to work and the development of functional impairments after injury. Method: A total of 2707 surgical inpatients who were representative of 9374 injured patients were recruited from 69 hospitals across the US. PTSD and depression were assessed at 12 months postinjury, as were the following functional outcomes: activities of daily living, health status, and return to usual major activities and work. Regression analyses assessed the associations between PTSD and depression and functional outcomes while adjusting for clinical and demographic characteristics. Results: At 12 months after injury, 20.7% of patients had PTSD and 6.6% had depression. Both disorders were independently associated with significant impairments across all functional outcomes. A dose-response relationship was observed, such that previously working patients with 1 disorder had a 3-fold increased odds of not returning to work 12 months after injury odds ratio ϭ 3.20 95% (95% confidence interval ϭ 2.46, 4.16), and patients with both disorders had a 5-6 fold increased odds of not returning to work after injury odds ratio ϭ 5.57 (95% confidence interval ϭ 2.51, 12.37) when compared with previously working patients without PTSD or depression.
Conclusions: PTSD and depression occur frequently and are independently associated with enduring impairments after injury hospitalization. Early acute care interventions targeting these disorders have the potential to improve functional recovery after injury. (Ann Surg 2008; 248: 429 -437) E ach year in the United States, approximately 2.5 million individuals incur injuries so severe that they require acute care hospital admission. 1 A series of investigations have demonstrated that specific injury, and also clinical and demographic characteristics, can impede patient functional recovery after injury related hospitalization. Lower extremity fractures, head, and spinal cord injuries are associated with functional impairments, including not returning to work after hospitalization. 2, 3 Demographic characteristics such as increased age at the time of the physical trauma seem to be associated with posttraumatic loss of productivity and function. 4 Also, psychosocial factors such as diminished social support, low income, and education may be associated with poorer postinjury functional outcomes. 4 Hospitalized, seriously injured patients are at high risk for developing posttraumatic stress disorder (PTSD) and related comorbid conditions, such as depression. [5] [6] [7] [8] [9] Previous investigation in adults and youth suggest that after-injury PTSD and related comorbidities may be associated with a broad spectrum of functional impairment and diminished quality of life. 10 -14 Few of these studies, however, have included large representative samples of injured patients or hospital sites. A literature review revealed no previous large scale investigations that have assessed the association between PTSD, depression, and functional outcomes, such as return to work after injury.
The National Study on the Costs and Outcomes of Trauma (NSCOT) 15 is the largest US investigation to date to follow functional and work outcomes after injury hospitalization. The current investigation used data from the multisite NSCOT study to ascertain the extent to which injured patients with PTSD and depression were experiencing functional impairments 12 months after injury hospitalization. We hypothesized that we would observe strong statistically signif-icant associations between PTSD and depression and a broad spectrum of functional impairments after injury. We also hypothesized that the associations between PTSD, depression, and functional impairments would persist even in the most conservative models that comprehensively adjusted for injury, clinical, and demographic characteristics.
METHOD Setting
A detailed discussion of the NSCOT design has been presented previously. 15 Briefly, the NSCOT was a multicenter prospective cohort study designed to compare the long term outcomes of trauma center care compared with care at nontrauma center acute care hospitals. 15 All level I trauma centers and large nontrauma center hospitals within US Metropolitan Statistical Areas were identified. Hospitals in California, Florida, Illinois, Indiana, Maryland, Massachusetts, Michigan, New Jersey, New York, North Carolina, Pennsylvania, and Washington participated in the study. Patients were enrolled from 69 hospitals, 18 of which were level I trauma centers. The study was approved by the institutional review boards of each of the participating hospitals. Informed consent was obtained from all subjects before the conduct of NSCOT patient interviews.
Patient Population
Patient recruitment occurred between July 2001 and November 2002. English and Spanish speaking patients ages 18 to 84 were eligible for the study if they arrived alive at participating hospitals and were treated for moderate to severe injuries, as defined by at least 1 injury with an Abbreviated Injury Scale (AIS) score Ն3. Both intentionally and unintentionally injured patients were eligible. Subjects were not eligible for enrollment if they were Ն65 years of age and had a first-listed diagnosis of hip fracture, had a major burn, had treatment delays in excess of 24 hours, or were incarcerated at the time of injury. The current investigation focuses on the subsample of trauma survivors who completed assessments for PTSD and depression 12 months after injury.
Measures
Telephone assessments at 3 and 12 months after discharge were conducted by trained survey interviewers. Standardized instruments assessing PTSD, depression, and functional status were administered during the telephone interviews. The 3-month interview was also used to obtain self-report information on preinjury health status and medical and psychiatric (eg, alcohol and drug abuse/dependence) disorders.
Posttraumatic Stress Disorder
Symptoms consistent with a diagnosis of PTSD were assessed at the 12-month postinjury telephone interview with the civilian version of the PTSD checklist (PCL). 16, 17 The PCL is a 17-item self-report Likert response [1] [2] [3] [4] [5] questionnaire that assesses the intrusive, avoidant, and arousal PTSD symptom clusters. The PCL can be used to create an algorithm consistent with a diagnosis of PTSD by rating 1 intrusive, 3 avoidant, and 2 arousal symptoms with a score Ն3 as a symptom consistent with the diagnostic criteria. This algorithm was used to derive PCL symptoms consistent with a diagnosis of PTSD 12 months after injury. The measure has established reliability and validity and has been used extensively to assess PTSD symptoms in the acute care setting. [17] [18] [19] Depression Symptoms consistent with a Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) diagnosis 20 of depression were assessed at the 12-month postinjury telephone interview with the Center for Epidemiologic Studies, Depression Scale Revised. 21 The original Center for Epidemiologic Studies, Depression Scale includes response values on a 4-point Likert scale with a 0 to 3 range and anchor points specified in terms of days per week: "rarely or none of the time (less than 1 day)" to "most or all of the time (5-7 days)" the revised version of the scale adds an additional response category "Nearly every day for 2 weeks." To meet DSM-IV diagnostic criteria for a major depressive episode requires a response in the most intense category ("nearly everyday for 2 weeks") in 5 of the 9 DSM symptom groups, with the additional criteria of either dysphoria or anhedonia.
Functional, Work, and Productivity Outcomes
The NSCOT 3-month telephone interview assessed patients' preinjury health status, work, and usual major activity. The 12-month telephone interview assessed whether patients were experiencing functional and work impairments 12 months after injury, including impairments in activities of daily living (ADLs), instrumental activities of daily living (IADLs), global physical and mental health function, and return to productivity and work.
Activities of Daily Living and Instrumental Activities of Daily Living
NSCOT items assessed the extent to which injury survivors experienced difficulties with ADLs, including bathing, eating, getting around the house, and going to the bathroom. 22, 23 Interview items also assessed impairments in Instrumental Activities of Daily Living, including using the telephone, paying bills, taking medications, preparing light meals, doing laundry, or going shopping. 22, 23 For the purposes of data analyses, responses on the ADLs and IADLs items were dichotomized as no or 1 or more impairments.
The Medical Outcomes 36-Item Short Form Health Survey (SF-36) Physical and Mental Health Summary Scores
The SF-36 is a generic indicator of health status that incorporates assessments of physical health, role, social, and mental health function. 24 Two summary scores have been developed to globally assess physical and mental health function: the physical components summary (PCS) score and mental components summary (MCS) score. The SF-36 has been used extensively in previous investigation of injured adults. 11, 25 
Productive Activity and Work
A single questionnaire item asked patients whether they were working, laid off/looking for work, not working and not searching for employment, a student, a homemaker, volunteering, caretaking for another, retired, hospitalized or in a skilled nursing facility, disabled, in jail, or homeless. As is typical of employment analyses, only individuals endorsing working before injury were included in the return to work analyses. 4 Productive activity was defined dichotomously as working, a student, a homemaker, caretaking for another, or volunteering.
Other Data Sources
Data regarding the episode of acute care was obtained by medical record review by trained nurse abstractors. Severity of injury by body region was coded using the AIS. The Injury Severity Score (ISS) was derived from the regionspecific AIS scores. 26 Information on acute care service delivery characteristics (ie, intensive care unit admission, intubation, mechanical ventilation, hospital length of stay) were obtained during these hospital record reviews. Admission alcohol and drug toxicology results were similarly obtained through chart review, as were data pertaining to medical comorbidities and preinjury medication use. Alcohol consumption in the year before the index injury was assessed with the alcohol use disorders identification test, a 10-item self-report screening measure used in the acute care setting for early identification of problem drinking. 27
Statistical Analysis
As in previously published NSCOT reports, we employed 10 multiply-imputed data sets for all statistical analyses. 15, 28 Sampling weights were formed based on a 2-step procedure. 15, 28 First, each individual subject was weighted to the population of eligible patients admitted. Next, weights were created to adjust for differences between trauma center and nontrauma center patients. We present both unweighted and weighted Ns and percentages for clinical and demographic characteristics. All analyses were conducted with weighted data.
We assessed 6 functional outcomes, any ADL or IADL impairment, SF-36 PCS and MCS, and not returning to usual major activity or work after injury. Outcomes were compared for those with or without disorders, and for patients with no disorder, 1 disorder (PTSD or depression), and both disorders (PTSD and depression). We used logistic and linear regressions to assess for independent associations between PTSD and depression and functional outcomes while adjusting for other clinical and demographic characteristics. Variables entered into the logistic regression models included gender, marital status, education, income, insurance status, ethnicity/ racial background, age, injury type, number of chronic preinjury medical conditions, highest recorded emergency department heart rate, preinjury health status, preinjury alcohol abuse/dependence, preinjury drug abuse/dependence, preinjury cigarette smoking, preinjury depression, trauma center versus nontrauma center hospital status, intensive care unit admission, mechanical ventilation, intubation, and inpatient length of stay. We included both ISS and Maximum Abbreviated Injury Scale (MAXAIS) in each model as measures of injury severity. Also, because some injury types (eg, lower extremity injury) have been associated with specific postin-jury functional impairments, we also entered individual AIS scores by body region into the logistic regression models.
Preinjury ADLs and IADLs were included in the logistic regressions predicting 12-month ADLs and IADLs. The linear regression models predicting 12-month SF-36 summary scale scores adjusted for baseline health status. Preinjury productive activity was included in the model that assessed not returning to usual major activity, 12 months after the injury. The logistic model of not returning to work included only the subsample of patients who were working before the injury. Analyses were performed with the Stata statistical software program (Stata Corporation, College Station, TX; version 10).
RESULTS
A total of 5043 (weighted, N ϭ 14,477) patients were eligible for the study. There were 1245 (weighted, n ϭ 1381) patients who either died in the hospital or died in the days and weeks after hospitalization. A total of 3798 patients (weighted, n ϭ 13,096) completed the 3-month posthospitalization follow-up interview. One thousand ninety one (weighted, n ϭ 3722) patients were excluded (n died after 3-month interview, n ϭ 90; weighted, n ϭ 204; lost to follow-up, n ϭ 661; weighted, n ϭ 2520; missing PCL or Center for Epidemiologic Studies, Depression Scale Revised, n ϭ 340; weighted, n ϭ 998). Thus 2707 (weighted, n ϭ 9374) or 72% of eligible patients completed the 12-month follow-up interview ( Table 1) . Patients lost to follow-up were significantly more likely to be younger, male, nonwhite and intentionally injured.
At 12 months postinjury, 40.3% of patients had 1 or more ADL impairment, 29.9% of patients had 1 or more IADL impairment, 47.5% of patients had not returned to usual major activity, and 44.9% of the subsample of previously working patients had not returned to work. The mean PCS score was 40.9 (SD ϭ 22.1), and the mean MCS score was 48.7 (SD ϭ 23.2). In univariate analyses, patients with PTSD and/or depression demonstrated consistently elevated impairments across functional outcome domains ( Table 2) . A dose response relationship was observed such that patients with 2 disorders demonstrated the greatest impairment, followed by patients with one disorder. Patients with neither PTSD nor depression consistently demonstrated the least impairment.
In the analyses that adjusted for demographic and clinical characteristics, PTSD and depression remained independently associated with elevated odds of one or more ADL or IADL impairments, diminished physical and mental health, and lost productivity and work ( Table 3 ). The dose response relationships were observed in all adjusted analyses except for the PCS outcome domain ( Table 3 ). As an example, previously working patients with one disorder had a 3-fold increased odds of not returning to work 12 months after injury (Odds Ratio (OR) ϭ 3.20 (95% confidence interval (CI) ϭ 2.46, 4.16), and patients with both disorders had a 5-6 fold increased odds of not returning to work after injury OR ϭ 5.57 (95% CI 2.51, 12.37) when compared with previously working patients without PTSD or depression ( Table 3 and Fig. 1 ). Analyses that examined individual AIS body regions in addition to ISS and MAXAIS did not substantially alter the observed associations between PTSD, depression, and functional outcomes.
DISCUSSION
This is the first large scale investigation to assess the associations between PTSD and depression and a broad spectrum of functional outcomes after injury hospitalization. Twelve months after injury, PTSD and depression were associated with impairments in activities of daily living, physical and mental health status, and not returning to usual major activity and work. For 5 of these 6 outcome domains, a dose response relationship was observed between increasing numbers of psychiatric disorders and increasing impairment. The associations between PTSD, depression, and func- PTSD indicates symptoms consistent with a DSM-IV diagnosis of posttraumatic stress disorder as assessed with the PTSD checklist 16 ; depression, symptoms consistent with a DSM-IV diagnosis of depression as assessed with the Center for Epidemiologic Studies Depression Scale Revised. 21 
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Annals of Surgery • Volume 248, Number 3, September 2008 tional impairments persisted even in the most conservative models that comprehensively adjusted for other injury, demographic, and clinical characteristics. The investigative findings contribute to an evolving literature regarding the prevalence and impact of PTSD after traumatic injury. Population-based data from the Vietnam war, 29 the 9 -11 World Trade Center rescue workers registry, 30 and the current central Asian conflicts 31 describe a strong, consistent association between traumatic injury and enduring PTSD. In the current investigation, over 20% of hospitalized patients had symptoms consistent with a diagnosis of PTSD and/or depression 12 months after injury. Previous studies have documented an independent association between PTSD and postinjury social and role impairments, and also diminishments in overall quality of life. [11] [12] [13] 32 The current investigation extends these findings by demonstrating an independent association between symptoms consistent with a diagnosis of PTSD and/or depression and impairments in physical function, activities of daily living, and not returning to work after injury.
The main limitation of this investigation is that we report on cross-sectional 12-month associations between psychiatric disorders and functional outcomes. Thus, we cannot rule out the possibility that functional impairments are actually contributing to worsening psychiatric symptoms at the 12-month postinjury time point. For example, in previously *Percentages between groups were derived using the x 2 statistic. † Independent samples t tests for means between groups. ‡ P Ͻ 0.001. PTSD indicates symptoms consistent with a DSM-IV diagnosis of posttraumatic stress disorder as assessed with the PCL 16 ; depression, symptoms consistent with a DSM-IV diagnosis of depression as assessed with the Center for Epidemiologic Studies Depression Scale Revised 21 ; ADL impairment, 1 or more impairments in activities of daily living; IADL impairment, 1 or more impairments in instrumental activities of daily living; SF-36 PCS, the medical outcomes study short form 36 physical health components summary scale 24 ; SF-36 MCS, the medical outcomes study short form 36 mental health components summary scale. 24 PTSD indicates symptoms consistent with a DSM-IV diagnosis of posttraumatic stress disorder as assessed with the PTSD Checklist 16 ; depression, symptoms consistent with a DSM-IV diagnosis of depression as assessed with the Center for Epidemiologic Studies Depression Scale Revised 21 ; ADL impairment, 1 or more impairments in activities of daily living; IADL impairment, 1 or more impairments in instrumental activities of daily living; SF-36 PCS, the medical outcomes study short form 36 physical health components summary scale 24 ; SF-36 MCS, the medical outcomes study short form 36 mental health components summary scale. 24 Annals of Surgery • Volume 248, Number 3, September 2008 PTSD, Depression, and Function After Injury working patients, not returning to work over the course of the year after injury could contribute to the development of depression at the 12-month postinjury time point. Literature review revealed 2 recent investigations that demonstrate a prospective association between PTSD and depressive symptoms and functioning and quality of life impairments after injury hospitalization. 10, 14 In a single-site investigation with 108 injured adolescents, Zatzick et al reported that high PTSD and depressive symptom levels in the days and weeks postinjury were prospectively associated with impairments in physical, role, and social function over the course of the year after injury. Also, in adolescents, Holbrook et al described a significant prospective association between elevations in acute posttraumatic stress symptoms and diminished quality of life.
The investigative findings have important implications for US acute care policy. Smaller scale investigations in acute care medical settings are suggesting that evidence-based psychotherapy and collaborative care interventions can reduce the symptoms of PTSD and related comorbid conditions among injured trauma survivors. 33, 34 Larger scale investigations that recruit representative samples of injured patients and establish linkages between PTSD symptom reductions and functional improvements are needed.
The American College of Surgeons now requires that level I trauma centers must have on-site alcohol screening and brief intervention services as a requisite for trauma center accreditation. 35 This policy mandate derives from a series of acute care screening and intervention studies documenting improved outcomes for patients receiving clinical interventions targeting postinjury alcohol consumption. Additionally, the latest version of the American College of Surgeons publication, "Resources for the Optimal Care of the Injured Patient" manual, has recommended PTSD assessments. 35 Future investigations that refine acute care screening and intervention procedures targeting PTSD and related comorbidities have the potential to improve the quality of care for injured survivors of individual and mass trauma, as they may inform American College of Surgeons policy mandates. These future policy efforts targeting early PTSD screening and intervention have the potential to substantially diminish both the individual suffering and functional impairments that are associated with PTSD and related comorbid psychiatric conditions. FIGURE 1. Percentage of NSCOT patients working before injury who had not returned to work 12 months after injury. Two disorders indicate PTSD and depression; 1 disorder, PTSD or depression; 0 disorders, no PTSD or depression. Symptoms consistent with a diagnosis of PTSD were assessed with the PCL. 16 Symptoms consistent with a diagnosis of depression were assessed with the Center for Epidemiologic Studies Depression Scale Revised. 21 The message is at best discouraging. At least 20% of these patients experience posttraumatic stress disorder and 7% experience depression, and found together, this increases the risk of not returning to work by at least 6-fold.
The problem may be more common than this study suggests. We previously reported a longitudinal study following 1000 patients in San Diego County. At 12 and 18 months after injury, functional recovery was two-thirds of normal and only 20% recovered in the normal range. As in this study, PTSD and depression were major determinants of poor outcome.
What then should we do? Is this caused by an adrenergic surge after trauma? We found that patients who thought they were going to die at the time of injury were the worst affected. In fact, I use this as a question in clinic after injury to screen patients as I follow them.
If you think about this broadly, this has a major health care impact, given the overall incidence of trauma. As a community, we are largely ignoring this problem currently, and only dealing with those that are most severely impaired. Our efforts for those returning from Iraq are at best underdeveloped at this time.
I have several questions for the authors. First, should this be part of routine screening and will the psychiatric community step up to help? It is difficult to get a psychiatry consult as an inpatient for trauma patients. Who will be available to help manage this complicated problem?
Second, should we be using a pharmacologic strategy such as ␤ blockade immediately following injury to attenuate the effects of catecholamines, which some feel leads to the severity of the symptoms?
Third, what is the best therapy, antidepressants, group therapy, or individual psychiatric therapy? And who will provide it?
Fourth, as this study was designed to look at the effect of trauma centers, is there a difference in response between trauma centers and nontrauma centers in outcomes in your study with this group of patients? DR. LEWIS M. FLINT JR (CHICAGO, ILLINOIS): I have 3 questions.
One, we know that people who get injured tend to make bad choices. Therefore, it would be interesting to know if you have any data with regard to previous episodes of life events such as being fired suddenly from a job, being arrested for public drunkenness, binge drinking, or some other form of risky behavior. In my view, the key to the success of Dr. Hoyt's idea of scheduling an intervention is directing the intervention toward the patients who are at risk, because obtaining large numbers of interventions is difficult.
My second question has to do with the problem of the central nervous system injury in patients who turned out to have PTSD and depression. Was there a relationship between central nervous system injury and those outcome factors?
Finally, what about rehabilitation? Looking at data from the Florida Trauma System Study, we found that many of our patients in the urban level 1 trauma centers were not getting the opportunity to participate in formal rehabilitation programs. We then performed a small prospective look and found that patients who received early formal rehabilitation seemed to have a lower frequency of PTSD and depression. Do you have data on frequency of formal rehabilitation programs and a possible relationship between this and PTSD/ depression? DR. DAVID A. SPAIN (STANFORD, CALIFORNIA): We recently completed a study of about 75 trauma patients followed prospectively. We collected their symptoms contemporaneously using a PDA with which the patients record their PTSD symptoms daily. And we found as you did, a surprising number of patients, many that we would not have suspected, with low key mechanisms of injuries, to have these symptoms. Most will resolve but some will persist. The numbers we found were very similar to yours, 25% to 30% of patients. We think that, based on previously existing personality traits, social support, and maybe a brief questionnaire, we can predict those patients within the first week. So the question is have you looked at predicting which patients will get PTSD based on previous personality traits, social support, or any other data you collected?
My other question is have you looked at families? We also found that the families of these patients have an incidence of PSTD equivalent to the patients.
DR. HOWARD R. CHAMPION (BETHESDA, MARYLAND): Up to 40% of the wounded returning from Iraq and Afghanistan are found to have the sequelae of injury such as PTSD or traumatic brain injury (TBI). It seems that you place substantial confidence in the discriminatory power of the diagnostic symptoms of PTSD, TBI, and depression. In the early years, at war at least, there was some overlap and confusion between these diagnoses. This has been somewhat clarified by Colonel Hoge's recent article in The New England Journal of Medicine accompanied by an excellent editorial by Richard Bryant.
Can you comment on the discriminatory power of the symptoms? The second question relates to when these symptoms should be assessed; and third, what are the therapeutic consequences and implications of the symptom overlaps between these diagnoses? DR. JOHN B. HOLCOMB (FORT SAM HOUSTON, TEXAS): At our Burn center, with military casualties from Iraq and Afghanistan and civilian patients coming off the streets of San Antonio, the incidence of PTSD is exactly the same, and we screen everybody. So I do not think the incidence is related to your family or your work status.
The other thing that we find very interesting is that PTSD is not related to the severity of the physical injury. We need to start thinking of the brain as just another organ. Much like the lung develops ARDS in response to multiple insults, the brain develops PTSD in response to stress.
My question for you is a bit like Dr. Champion's. How did you separate the mild TBDI patients with concussions and very similar neurocognitive deficits from the patients that have PTSD and/or depression? We find that the overlap of these syndromes is extensive based on the common symptoms, and that each one of those categories is difficult to differentiate. The ability to differentiate is extremely important because the treatments are very different and the prevention measures will be even more so.
DR. BASIL A. PRUITT, JR (SAN ANTONIO, TEXAS): How important are other factors that may contribute to long term problems such as educational level, income, birth order, and location of injury. If someone suffered a disfiguring facial wound, it might be devastating and pending litigation might affect stress level. Lastly, some say there is a continuum between acute stress disorder (ASD) and PTSD. Can you identify the role that ASD plays and whether intervening early may modify the occurrence of PTSD?
DR. STEPHEN M. COHN (SAN ANTONIO, TEXAS): This harkens back to the subject of cardiac contusion. We did a lot of work to diagnose and treat it but subsequently discovered that it was clinically irrelevant.
I am concerned that PTSD is just a reaction to the stress of life, and that this explains why when combat casualties return they have a similar incidence of PTSD as civilian trauma victims (and their families!). Have we compared the incidence of PTSD with the same symptoms occurring after elective surgery such as routine colectomy? That population may be highly stressed and have considerable anxiety.
One other point, a few years ago we conducted some National Institutes of Health funded research on PTSD with a group of psychiatrists. We were told that patients with brain injury must be excluded because they do not get PTSD. This group seemed to be included in your study.
DR. GREGORY J. JURKOVICH (SEATTLE, WASHINGTON): I stand here with my psychiatrist colleague Dr. Zatzick. I think any of you who have stood at this podium before realize the great value of having a psychiatrist with you when you are trying to address the American Surgical Association discussants. He is here to help me out if I stumble with this discussion. Let me give some brief answers to these questions.
First of all, Dr. Hoyt's question gets at the entire purpose for us bringing this topic before a surgical audience. That is, we believe that PTSD and depression represent one of many, but a significant variable that precludes someone from returning to a normal quality of life after a major injury.
We know that accurate surgical repairs, excellent pain management, alignment of fractures, and the surgical aspects of managing injuries are the most significant predictors of whether a patient will return to work. However, there are other factors, as Dr. Pruitt alluded to, that we cannot control, such as their education, their poverty status and their gender that also have an influence. We are still left with some unexplained issues that affect why someone with varying stages of injury simply does not or cannot return to a normal functional status. I think we have identified one of the factors that contributes to that, and it is a significant enough factor that we believe trauma centers become the centerpiece of this care. Trauma centers have become the linchpins of managing trauma patients as regionalization of care becomes more the vogue. With this role for the trauma center comes the responsibility for very broad-based care, and this involves a collaborative effort between psychiatrists, alcohol intervention studies, rehabilitation, and so on. Addressing PTSD and depression in trauma centers will involve the psychiatric and the psychology community, but it will be a responsibility of the major trauma centers.
The treatment of trauma patients with PTSD and depression is somewhat problematic. There is a theory, and Dr. Zatzick might speak to this, that the imprinting of the negative event occurs through elevated catecholamines in the brain at the time of the injury. This is somewhat supported by the fact that those patients who are more tachycardic at the time of their injury apparently with a higher catecholamine release are more likely to get PTSD symptoms.
However, as Dr. Hoyt knows, the group from his center tried to look at simple ␤ blockade postinjury to prevent or abrogate PTSD symptoms, and unfortunately, that was not effective. So, the ideal pharmacologic treatment still remains elusive and unclear and does not seem to be as simple as ␤ blockade. Serotonin reuptake inhibitor antidepressants have also proven ineffective in a different population.
So we do not know the best medical therapy. Dr. Zatzick suggests that cognitive behavioral therapy, one-onone counseling-typical cognitive behavioral therapies-seem to be the best current mode of therapy.
We did not see a difference between trauma centers and nontrauma centers. There is a difference in the population, of course, but once you adjust for those population differences the incidence of PTSD was not different between trauma centers and nontrauma centers.
Dr. Flint, we know that bad choices make a difference. In fact, in one study the average number of previous major injuries was 2.5 per patient admitted with a traumatic event, and we do know that on average if you have more than 4 previous major traumatic events you are much more likely to get PTSD. That comes from our work and from a series of other studies. Hence, bad choices that lead to bad previous traumatic events do increase your risk of developing PTSD.
We adjusted for neurologic entries based on their AIS scores or their CT scans, their Marshall score and their Glasgow Coma Score in this entire population, so we did not exclude head injuries from this patient population. And we have not specifically looked at a separate subset of head injured patients. So I cannot be any more detailed about the evaluation of a head injured patient except to say that they are not excluded, but the adjustments include the varying degrees of head injury.
Dr. Spain talked about predictability, and our work would suggest that the way you can predict the development of PTSD is to look at the number of previous traumatic events requiring hospitalization. Women are more at risk. A urine toxicology screen positive for illicit drugs is also predictive.
Most predictive is the development of acute stress disorder during a hospitalization. PTSD is a diagnosis you cannot make until at least 1 month after the traumatic event has occurred. That is the standard, but you can recognize similar symptoms of something called "acute stress disorder" in the first month. There is a close correlation with acute stress disorder signs and the eventual definitive diagnosis of PTSD.
So in trying to diagnose or predict PTSD, look for the big 3 major psychologic disturbances: Avoidance behavior (not going back to the scene, not getting yourself in the same circumstances, and not being in the same position), a hypervolatile state (being irritable, crabby, flying off the handle), and intrusive symptoms (acknowledging that you are having flashbacks or bad dreams or intrusions of a crash in your daily life). Those are the 3 big categories to explore in that regard.
Dr. Champion asked about traumatic brain injury PTSD. Dr. Zatzick shared with me a current interpretation that suggests that many of the complaints from the traumatic brain injured population from the military experience can be explained or can be more closely related to PTSD, and after adjustment for PTSD symptomatology, the only residual complaint that is likely caused by the brain injury is headaches.
That relationship between some traumatic brain injury and the development of PTSD might be more a matter of PTSD driving some of those symptoms. If PTSD could be effectively treated, many of the TBI symptoms would be resolved, except perhaps the headaches. I think that gets us to Dr. Holcomb's question as well, which emphasizes the importance of making this distinction as the treatment strategies of TBI and PTSD are different, yet there is great overlap of symptoms.
Dr. Pruitt asked a question regarding what other things influence return to work. A number of others have tried to look at this in great detail, and clearly the top 2 reasons for failure to return to work is physical impairment and how badly the patient is injured. The next major reason would probably be pain management, particularly early and effective pain management. However, age, education, poverty status, and finally social support structure are all independent significant predictors of failure to return to work or previous preinjury functional role. I suspect that in some ways, PTSD might fall into that category of social support structures. If you lack the social support structure that would allow to you to seek appropriate therapy, in that regard you are left with that failure as well.
